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(54) NON-VOLATILE SEMICONDUCTOR STORAGE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-volatile 
semiconductor storage device capable of fast accessing 
when reading/writing while avoiding the program in a 
selected cell or the data in the cell which is not selected at 
erasing from disturbed. 

SOLUTION: The non-volatile semiconductor storage device 
comprises a memory cell 100 containing first and second 
MONOS memory cells, and a plurality of memory cell array 
regions. A control drive part comprises a plurality of 
control gate drivers. A plurality of selection switching 
elements 9 are provided at the common connection point 
between a plurality of main bit lines MBLs and a plurality of 
sub bit lines SBLs. The sub bit line SBL comprises a 
protruding part 140 at one end part. The protruding part 1 
140 has a wide region which is wider than the sub bit line 
SBL in the region where the memory cells 100 are ' 
provided. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3. In the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The memory cell array field 
which comes to arrange two or more 
memory cells which have the one WORD 
gate and the 1st, 1st [ which are 
controlled by the 2nd control gate ], and 
2nd nonvolatile memory component in 
the 1st and 2nd directions which carry 
out a phase crossover, respectively, The 
control gate mechanical component which 
drives the each and control gate of ** a 
2nd [ 1st / said / of two or more of said 
memory cells in said memory cell array 
field / the ], It **** and said memory cell 
array field has two or more sector fields 
divided in said 2nd direction. Said control 
gate mechanical component It has two or 
more control gate drivers which 
correspond to one each of said two or 
more of the sector fields, respectively. 
Each of two or more of said sector fields It 
has two or more block fields which have 
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two or more memory cell groups in each 
field divided in said 1st direction, 
respectively. To each of two or more of 
said block fields Two or more sub bit lines 
which are connected to said two or more 
memory cell groups, respectively, and are 
prolonged in said 1st direction are formed. 
Cover said two or more block fields, and 
extension formation is carried out in said 
1st direction, respectively. Two or more 
Maine bit lines by which common 
connection is made are formed in each of 
two or more of said sub bit lines in said 
two or more block fields. Each of two or 
more of said Maine bit lines, Two or more 
selection switching elements which 
choose connection/connectionless ones, 
respectively are prepared in a common 
connection place with each of two or more 
of said sub bit lines. The 1st control gate 
and the 2nd control gate which are 
connected to two memory cells which 
adjoin each both "sides of two or more" of. 
said sub bit lines in said 2nd direction are 
prepared. The 1st and 2nd control gates 
established in each both sides of two or 
more of said sub bit lines Edges have the 
two continuation sections connected, 
respectively. Each of two or more of said 
sub bit lines It is the non volatile 
semiconductor memory with which said 
lobe has a broad field larger than the 
width of face of said sub bit line in the 
field in which said two or more memory 
cell groups were prepared by having the 
lobe projected outside in said 1st 
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direction from the edge of the sub. bit line 
with which one edge adjoins each other in 
said 2nd direction. 

[Claim 2] It is the non- volatile 
semiconductor memory formed in the 
location where each of two or more of said 
selection switching elements counters 
with each lobe of two or more of said sub 
bit lines in claim 1. 

[Claim 3] Said two or more selection 
switching elements arranged in claim 2 
at each of two or more of said block fields 
are non-volatile semiconductor memories 
connected to the end of an account of odd 
impending sub bit line, and the other end 
of an account of even impending sub bit 
line. 

[Claim 4] Said 1st [ the ] which is 
connected to said same Maine bit line, 
and adjoins each other in said 1st 
direction when it considers as the 1st 
selection switching element and another 
side is >used - -as ; the - 2nd selection 
switching element, while having been 
arranged as said two or more selection 
switching elements in claims 2 or 3 in 
said two block fields which adjoins in said 
1st direction, and said 2nd selection 
switching element are a non volatile 
semiconductor memory formed adjacently. 
[Claim 5] The memory cell array field 
which comes to arrange two or more 
memory cells which have the one WORD 
gate and the 1st, 1st [ which are 
controlled by the 2nd control gate ], and 
2nd nonvolatile memory component in 



the 1st and 2nd directions which carry 
out a phase crossover, respectively, The 
control gate mechanical component which 
drives the each and control gate of ** a 
2nd [ 1st / said / of two or more of said 
memory cells in said memory cell array 
field / the ], It **** and said memory cell 
array field has two or more sector fields 
divided in said 2nd direction. Said control 
gate mechanical component It has two or 
more control gate drivers which 
correspond to one each of said two or 
more of the sector fields, respectively. 
Each of two or more of said sector fields It 
has two or more block fields which have 
two or more memory cell groups in each 
field divided in said 1st direction, 
respectively. To each of two or more of 
said block fields Two or more sub bit lines 
which are connected to said two or more 
memory cell groups, respectively, and are 
prolonged in said 1st direction are formed. 
Cover said ltwo ; <<)r more block fields; and-, 
extension formation is carried out in said 
1st direction, respectively. Two or more 
Maine bit lines by which common 
connection is made are formed in each of 
two or more of said sub bit lines in said 
two or more block fields. Each of two or 
more of said Maine bit lines, Two or more 
selection switching elements which 
choose connection/connectionless one, 
respectively are prepared in a common 
connection place with each of two or more 
of said sub bit lines. Said sub bit line The 
non volatile semiconductor memory with 
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which it consists of subbit impurity layers, 
extended formation of said subbit 
impurity layer is carried out, and the 
source / drain impurity layer used as the 
source of said selection switching element 
or a drain are prepared. 
[Claim 6] It is the nonvolatile 
semiconductor memory with which it is 
prepared in the location where each of 
two or more of said selection switching 
elements counters with each edge of two 
or more of said sub bit lines in claim 5, 
and the 1st control gate and the 2nd 
control gate which are connected to two 
memory cells which adjoin each both 
sides of two or more of said sub bit lines 
in said 2nd direction are prepared. 
[Claim 7] Said 1st and 2nd control gates 
established in each both sides of two or 
more of said sub bit lines in claim 6 are 
nonvolatile semiconductor memories 
with which the edges of the side in which 
said selections switching 'elemeriti -was : 
prepared- have r ~ the -.not - continuous 
discontinuous section. 
[Claim 8] Said 1st and 2nd control gates 
established in each both sides of two or 
more of said sub bit lines in claims 6 or 7 
are non volatile semiconductor memories 
which have the continuation section 
which the edges of the opposite side are 
made to follow the side in which said 
selection switching element was prepared. 
[Claim 9] Said two or more selection 
switching elements arranged in either of 
claims 6*8 at each of two or more of said 



block fields are nonvolatile 
semiconductor memories connected to the 
end of an account of odd impending sub 
bit line, and the other end of an account 
of even impending sub bit line. 
[Claim 10] Said 1st [ the ] which is 
connected to said same Maine bit line, 
and adjoins each other in said 1st 
direction when it considers as the 1st 
selection switching element and another 
side is used as the 2nd selection 
switching element, while having been 
arranged as said two or more selection 
switching elements in claim 9 in said two 
block fields which adjoins in said 1st 
direction, and said 2nd selection 
switching element are a non volatile 
semiconductor memory formed 
adjacently. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the non volatile semiconductor 
memory which consists of memory cells 
equipped with two nonvolatile memory 
components controlled by the one WORD 
gate and the two control gates. 
[0002] 

[Background of the Invention] As a 
non -volatile semiconductor device, the 
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gate insulating layer between a channel 
and the gate consists of a layered product 
of the silicon oxide film, a silicon nitride 
film, and the silicon oxide film, and the 
MONOS 

(Me ta 1 - O xide - Ni tr ide - 0 xide - S e miconduc t 
or or Substrate) mold with which the 
trap of the charge is carried out to a 
silicon nitride film is known. 
[0003] This MONOS mold non volatile 
semiconductor memory is indicated by 
reference (Y. Hayashi, et al, 2000 
Symposium on VLSI Technology Digest of 
Technical Papers p.l22-p.l23). The twin 
MONOS flash plate memory cell which 
equipped this reference with two 
nonvolatile memory components 
(MONOS memory cell) controlled by the 
one WORD gate and the two control gates 
is indicated. That is, one flash plate 
memory cell has two trap sites of a charge. 
Two or more arrays of two or more twin 
MONOS; flash ^plate fmemoryn cells, which 
have such structure are-made to carry out 
in a line writing direction and the 
direction of a train, respectively, and a 
memory cell array field is constituted. 
[0004] 

[Problem(s) to be Solved by the 
Invention] In order to drive this twin 
MONOS flash plate memory cell, two bit 
lines, one word line, and two control gate 
lines are required. However, even if it is 
the different control gate, when facing 
driving many memory cells, and setting it 
as the same potential, common 



connection of these lines can be made. 
[0005] Here, there are elimination of data, 
a program, and read out in actuation of a 
flash memory. Although a program and 
read out of data are carried out by 
coincidence in a selection eel (8 bits or 16 
bits), they can usually carry out 
elimination of data to coincidence in the 
still larger range. 

[0006] Here, in this kind of nonvolatile 
memory, DISUTABU of data has been a 
technical problem. DISUSUTABU of data 
means DISUTABU [ high potential is 
impressed also to the eel in a 
non choosing sector field with wiring 
shared, and it is programmed or 
eliminated by the condition being 
repeated whenever it is a program or 
elimination, and / the data of a 
non choosing eel ], when impressing high 
potential to the control gate line and bit 
line of a selection eel and programming or 
eliminating itv-.'-rv rrvv *£>i>-* 
[0007] In orders -to >- prevent- such a»- 
situation, a selector-gate circuit is 
prepared, and high potential is impressed 
only for the control gate in the eel of a 
selection sector, and it can avoid 
impressing high potential to the control 
gate in the eel of a non-choosing sector. 
[0008] However, in order to supply high 
potential to the control gate of the eel of a 
selection sector at the time of a program 
or elimination if it does in this way, and a 
voltage drop arises in a selector gate, it is 
necessary to add and supply a part for a 
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voltage drop. As a result, a low battery 
drive is barred and it becomes 
nonconformance at the device asked for 
low-powerization like especially a pocket 
device. 

[0009] Then, this invention is to offer the 
non-volatile semiconductor memory in 
which rapid access is possible at the time 
of readout and writing, avoiding 
DISUTABU [ the eel of a non-choosing 
sector / data ] at the time of the program 
in a selection eel, or elimination. 
[0010] Other purposes of this invention 
are to offer the nonvolatile 
semiconductor memory which can aim at 
improvement in the degree of integration 
of sl memory cell, making rapid access 
possible at the time of read-out and 
writing. 

[0011] Other purposes of this invention 
are to offer the nonvolatile 
semiconductor device which can reduce 
- power^bnsuinption; w^.**/ ♦/ - * - ; . • *v: 

[0012] V,- - 

[Means for Solving the Problem] (A) The 
1st nonvolatile storage of this invention 
has the control gate mechanical 
component which drives each 1st [ the ] of 
two or more memory cells in the memory 
cell array field which comes to arrange 
two or more memory cells which have the 
one WORD gate and the 1st, 1st [ which 
are controlled by the 2nd control gate ], 
and 2nd nonvolatile memory component 
in the 1st and 2nd directions which carry 
out a phase crossover, respectively, and a 



memory cell array field, and the 2nd 
control gate. 

[0013] A memory cell array field has two 
or more sector fields divided in the 2nd 
direction. 

[0014] A control gate mechanical 
component has two or more control gate 
drivers which correspond to one each of 
two or more of the sector fields, 
respectively. 

[0015] Furthermore, each of two or more 
sector fields has two or more block fields 
which have two or more memory cell 
groups in each field divided in the 1st 
direction, respectively. Two or more sub 
bit lines which are connected to two or 
more memory cell groups, respectively, 
and are prolonged in the 1st direction are 
formed in each of two or more block fields. 
Two or more block fields are covered, 
extension formation is carried out in the 
1st direction, and two or more Maine bit 
- .i lines by- which bcommon { r.conneetion <>. is 
made are formed in each of t two or more- 
sub bit lines in two or more block fields, 
respectively. Moreover, two or more 
selection switching elements which 
choose connection/connectionless ones, 
respectively are prepared in the common 
connection place of each of two or more 
Maine bit lines, and each of two or more 
sub bit lines. 

[0016] The 1st control gate and the 2nd 
control gate which are connected to two 
memory cells which adjoin each both 
sides of two or more sub bit lines in the 



2nd direction are prepared. The 1st and 
2nd control gates established in each both 
sides of two or more sub bit lines have the 
two continuation sections to which edges 
were connected, respectively. Each of two 
or more sub bit lines has the lobe 
projected outside in the 1st direction from 
the edge of the sub bit line with which 
one edge adjoins each other in the 2nd 
direction. A lobe has a broad field larger 
than the width of face of the sub bit line 
in the field in which two or more memory 
cell groups were prepared. 
[0017] According to the 1st non- volatile 
semiconductor memory of this invention, 
the following operation effectiveness can 
be done so. 

[0018] (l) In this invention, each of two or 
more control gate drivers can set up 
independently the potential of the 1st in 
one corresponding sector field, and the 
2nd control gate with other sector fields. 
^Forrthis:reasra^in*case it programs about 
the selection-cel in one certain sector field, 
only control gate potential of the memory 
cell in that sector field (a selection eel and 
non-choosing eel) can be made into a 
program or elimination potential with a 
corresponding control gate driver. 
DISUTABU [ the control gate driver 
corresponding to it / the eel in a 
non-choosing sector field / data ] in other 
sector fields since it can be set as 
potentials other than a program or 
elimination potential And since this has 
the unnecessary selector-gate circuit for 
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impressing potential only to the control 
gate in the predetermined eel within a 
selection block, it can integrate a memory 
cell highly. Moreover, since the voltage 
drop in the selector-gate circuit is not 
produced, either, a low-battery drive is 
attained, especially it can use effectively 
as memory of a pocket device. 
[0019] (2) Moreover, in this invention, two 
or more selection switching elements 
which choose connection/connectionless 
one as the common connection place of 
each of two or more Maine bit lines and 
each of two or more sub bit. lines, 
respectively are prepared. For this reason, 
by the selection switching element, the 
selected sub bit line and its Maine bit line 
can be made into switch on, and 
non -choosing a sub bit line and its Maine 
bit line MBL can be made into 
non-switch on. Consequently, the wiring 
capacity of the bit line at the time of 
- read-out- and-.writing ean^be ; redueedr and . i 
access to - a -memory . celL- can be made , 
quicker at the time of read out and 
writing. 

[0020] (3) Moreover, according to this 
invention, each lobe has a broad field 
larger than the width of face of the sub 
bit line in the field in which the memory 
cell group is prepared. For this reason, in 
a lobe, it is easy to form the contact 
section for pulling out a sub bit line. 
[0021] (4) As for the 1st control gate and 
the 2nd control gate, according' to this 
invention, edges have further the two 
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continuation sections which continued, 
respectively. Thereby, only the edge of one 
side of the 1st and 2nd control gates can 
make resistance of the control gate one 
half mostly compared with the case 
where the continuation section is not 
prepared. 

[0022] As one mode of this invention, 
each of two or more selection switching 
elements can be prepared in each lobe of 
two or more sub bit lines, and the location 
which counters. This becomes easy to 
connect a selection switching element to 
the lobe of a sub bit line. 
[0023] Two or more selection switching 
elements arranged as one mode of this 
invention at each of two or more block 
fields are connectable with the end of odd 
number Motome's sub bit line, and the 
other end of even number Motome's sub 
bit line. In this case, improvement in the 
degree of integration of a memory cell can 
be Mmed^ so: Jihat it^m-ay-imention later: - 
[0024].- As. two: or more selection switching 
element as one mode of this invention, 
while having been arranged in two block 
fields which adjoin in the 1st direction, 
when it considers as the 1st selection 
switching element and another side is 
used as the 2nd selection switching 
element, the 1st and 2nd selection 
switching element which is connected to 
the same Maine bit line and adjoins each 
other in the 1st direction is a mode 
prepared adjacently. Thereby, by the 1st 
and 2nd selection switching element, one 



impurity layer can be shared and 
improvement in the degree of integration 
of a memory cell can be aimed at. 
Moreover, when a selection switching 
element consists of a field effect 
transistor (for example, MOS transistor), 
the source/drain of the 1st selection 
switching element, and the source/drain 
of the 2nd selection switching element 
can be connected directly electrically. 
Consequently, the process (for example, 
process which forms a cross undershirt 
impurity layer) for connecting electrically 
between the source/drain of the 1st and 
2nd selection switching element is 
unnecessary. 

[0025] (B) The 2nd nonvolatile 
semiconductor memory of this invention 
has the control gate mechanical 
component which drives each 1st [ the ] of 
two or more memory cells in the memory 
cell array field which comes to arrange 
■ two or morecmemor-y ceUk r which'have-^the: i r t t£, : 
one WORD gate and. the -1st,. 1st [ which - 
are controlled by the 2nd control gate ], 
and 2nd nonvolatile memory component 
in the 1st and 2nd directions which carry 
out a phase crossover, respectively, and a 
memory cell array field, and the 2nd 
control gate. 

[0026] A memory cell array field has two 
or more sector fields divided in the 2nd 
direction. 

[0027] A control gate mechanical 
component has two or more control gate 
drivers which correspond to one each of 
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two or more of the sector fields, 
respectively. 

[0028] Furthermore, each of two or more 
sector fields has two or more block fields 
which have two or more memory cell 
groups in each field divided in the 1st 
direction, respectively. Two or more sub 
bit lines which are connected to two or 
more memory cell groups, respectively, 
and are prolonged in the 1st direction are 
formed in each of two or more block fields. 
Two or more block fields are covered, 
extension formation is carried out in the 
1st direction, and two or more Maine bit 
lines by which common connection is 
made are formed in each of two or more 
sub bit lines in two or more block fields, 
respectively. Two or more selection 
switching elements which choose 
connection/connectionless one, 
respectively are prepared in the common 
connection place of each of two or more 

or* more* 

• .sub bit lines.-,: w . 

[0029] The sub bit line consists of subbit 
impurity layers. Extended formation of 
the subbit impurity layer is carried out, 
and the source / drain impurity layer 
used as the source of. a selection 
switching element or a drain are 
prepared. 

[0030] According to the 2nd non volatile 
semiconductor memory of this invention, 
the following operation effectiveness can 
be done so. 

[0031] (1) The operation effectiveness (l) 



of the 1st non volatile semiconductor 
memory of this invention and the same 
operation effectiveness as (2) can be done 
so. 

[0032] (2) The source / drain impurity 
layer used as the source of a selection 
switching element or a drain carry out 
extended formation of the subbit 
impurity layer, and is formed. That is, the 
source / drain impurity layer is connected 
with the sub bit line directly electrically. 
Therefore, the process (for example, 
process which forms a cross undershirt 
impurity layer in a semiconductor 
substrate) for connecting electrically a 
sub bit line, and the source / drain 
impurity layer is unnecessary. 
[0033] As one mode of this invention, 
each of two or more selection switching 
elements is prepared in each edge of two 
or more sub bit lines, and the location 
which counters, and the 1st control gate 
- and ^the>^iid:^eonteol ? ^vgate^ which ^:are ; * - - , 
connected^-to -two .memory -cells which 
adjoin each both sides of two or more sub 
bit lines in the 2nd direction can prepare 
it. 

[0034] The 1st and 2nd control gates 
established in each both sides of two or 
more sub bit lines as one mode of this 
invention can have the discontinuous 
section which the edges of the side in 
which the selection switching element 
was prepared are not following. Extended 
formation of the subbit impurity layer is 
carried out, and it is easy to form the 
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source / drain impurity layer by having 
the discontinuous section. 
[0035] The 1st and 2nd control gates 
established in each both sides of two or 
more sub bit lines as one mode of this 
invention can have the continuation 
section which the edges of the opposite 
side are made to follow the side in which 
the selection switching element was 
prepared. Thereby, it can be made to flow 
through the 1st and 2nd control gates 
prepared in each both sides of two or 
more sub bit lines mutually. 
[0036] Two or more selection switching 
elements arranged as one mode of this 
invention at each of two or more block 
fields are connectable with the end of odd 
number Motome's sub bit line, and the 
other end of even number Motome's sub 
bit line. In this case, improvement in the 
degree of integration of a memory cell can 
be aimed at so that it may mention later. 

* [0037]-vAs^oiie:^mode-of .this -invention,- as 
.twoor .more -selection switching-elements, 
while having been arranged in two block 
fields which adjoin in the 1st direction, 
when it considers as the 1st selection 

. switching element and another side is 
used as the 2nd selection switching 
element, the 1st and 2nd selection 
switching element which is connected to 
the same Maine bit line and adjoins each 
other in the 1st direction can be prepared 
adjacently. Thereby, by the 1st and 2nd 
selection switching element, one impurity 
layer can be shared and improvement in 



the degree of integration of a memory cell. 

can be aimed at. 

[0038] 

[Embodiment of the Invention] Hereafter, 
the gestalt of operation of this invention 
is explained with reference to a drawing. 
[0039] (Memory cell structure) Drawing 1 
shows one cross section of a non-volatile 
semiconductor memory, and drawing 2 is 
the representative circuit schematic. In 
drawing 1 , one memory cell 100 has the 
WORD gate 104 formed in the polycide 
through gate dielectric film on the P type 
well 102, the 1st and 2nd control gate 
106A and 106B, and the 1st and 2nd 
memory device (MONOS memory celD 
108Aand 108B. 

[0040] The 1st and 2nd control gate 106A 
and 106B is formed in the both-sides wall 
of the WORD gate 104, and is electrically 
insulated in the WORD gate 104, 
respectively. 

[0041] E achV of-t^e^lsl^and-^nd^rmemory -a 
device 108Aand 108B -consists of carrying 
out the laminating of an oxide film (O), a 
nitride (N), and the oxide film (O) 
between the P type wells 102 equivalent 
to one and S of the 1st [ which is formed 
in the polish recon equivalent to M 
(metal) of MONOS ], and 2nd control gate 
106A and 106B. In addition, the 1st and 
2nd control gate 106A and 106B can 
consist of electric conduction material, 
such as silicide. 

[0042] Thus, one memory cell 100 has the 
1st and 2nd MONOS memory cell 108A 



and 108B equipped with the split gate 
(the 1st, 2nd control gate 106A and 106B), 
and is sharing the one WORD gate 104 by 
the 1st and 2nd MONOS memory cell 
108A and 108B. 

[0043] The this 1st and 2nd MONOS 
memory cell 108A and 108B functions as 
a trap site of a charge, respectively. Each 
of the 1st and 2nd MONOS memory cell 
108A and 108B can carry out the trap of 
the charge by the ONO film 109. 
[0044] As shown in drawing 1 and 
drawing 2 , common connection of two or 
more WORD gates 104 which set spacing 
to the line writing direction ( drawing 1 
and the 2nd direction B of drawing 2 ), 
and were arranged is made at one word 
line WL formed by a polycide etc. 
[0045] Moreover, the control gates 106A 
and 106B shown in drawing 1 extend 
along the direction of a train (the 1st 
direction A perpendicular to the space of 
drawing^ -14 ?) - ; and^ar er* shar :e d^by^two ^orv 
more -memory- cells 100 arranged, in- the 
direction of a train. Therefore, Signs 
106A and 106B are also called a control 
gate line. 

[0046] Here, the subcontractor trawl gate 
line SCG [i+l] formed in the layer [ 1st ] 
upper metal layer rather than the WORD 
gate, the control gate, and a word line is 
connected to control gate line 106B of the 
memory cell 100 of eye [i] watch [i], and 
control gate line 106A of the memory cell 
100 of the [i+lst] watch [i+l]. 
[0047] The impurity layer 110 [i+l] of the 
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1st [ which is shared by MONOS memory 
cell 108B of the memory cell 100 of eye [i] 
watch [i] and MONOS memory cell 108A 
of the memory cell 100 of the [i+lst] 
watch [i+l] / [the i+lst] ] watch is formed 
in the P type well 102. 
[0048] It is n mold impurity layer formed 
in a P type well, and it extends along the 
direction of a train (the 1st direction A 
perpendicular to the space of drawing 1 ). 
and these impurity layers 110 [i], [i+l], 
and [i+2] function as a sub bit line shared 
by two or more memory cells 100 
arranged in the direction of a train. 
Therefore, a bit line BL [i], [i+l], and 
[i+2] call a sign 110 [i], [i+l], [i+2], etc. 
[0049] (Data read out from a memory 
cell) A ** type-izing [ one memory cell 100 
/ thing / the transistor T2 driven by the 
WORD gate 104, the 1st and the 
transistor Tl driven by the 2nd control 
gate 106A and 106B, respectively, and / 
which connected :rT3 "to ^ 
shown in drawing -2 * 1 - - - ». ■• v ; s- . * * -* •-— ^ . - ~ 
[0050] It faces explaining actuation of a 
memory cell 100, and as shown in 
drawing 3 , a setup of the potential of 
every place of two adjoining memory cells 
100 [i] and [i+l] is explained first. 
Drawing 3 is drawing explaining data 
read out from MONOS memory cell 108B 
on the right-hand side of the WORD gate 
104 of a memory cell 100 [i]. 
[0051] In this case, Vdd (for example, 
1.8V) is impressed to each WORD gate 
104 in the same line as a memory cell 100 



[i], and each transistor T2 is made to turn 
on. Moreover, an exaggerated RAIDO 
electrical potential difference (for 
example, 3V) is impressed to control gate 
106A on the left-hand side of a memory 
cell 100 [i] through the subcontractor 
trawl gate line SCG [i], and the transistor 
Tl which corresponds at MONOS 
memory cell 108A is made to turn on. As 
potential VCG of control gate 106B on the 
right-hand side of a memory cell 100 [i], 
the read -out electrical potential 
difference Vreiad (for example, 1.5V) is 
impressed. 

[0052] At this time, actuation of 
transistor T3 which is equivalent to 
MONOS memory cell 108B by whether 
the charge was accumulated in MONOS 
memory cell 108B on the right-hand side 
of the WORD gate 104 is divided as 
follows. 

[0053] Drawing 4 shows relation with the 
*cu&en%' Tlds&>whick -^floAVS^be tween the 
. source- drains -of- transistor T3 equivalent 
to the applied voltage to control gate 
106B on the right-hand side of a memory 
cell 100 [i], and MONOS memory cell 
108B controlled by it. 

[0054] As shown in drawing 4 , when the 
charge is not accumulated in MONOS 
memory cell 108B, if the control gate 
potential VCG exceeds the low threshold 
electrical potential difference Vlow, 
Current Ids will begin to flow. On the 
other hand, when the charge is 
accumulated in MONOS memory cell 
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108B, unless the control gate potential 
VCG exceeds the high threshold electrical 
potential difference Vhigh, Current Ids 
does not begin to flow. 
[0055] the electrical potential difference 
Vread impressed to control gate 106B 
here at the time of data read out - two 
threshold electrical potential differences 
Vlow and Vhigh - it is mostly set as 
intermediate voltage. 
[0056] Therefore, when the charge is not 
accumulated in MONOS memory cell 
108B, Current Ids flows, and when the 
charge is accumulated in MONOS 
memory cell 108B, Current Ids will not 
flow. 

[0057] Here, at the time of data read-out, 
the potential VD [i] of the sub bit line 
SBL [i] (impurity layer 110 [i]) is set as 
the sense amplifier, and the potential VD 
[i+1] of the sub bit line SBL [i+l] 
(impurity layer 110 [i+l]) is set as 0V, 
respectively?" SinceVGu-i^eri^idgi'will^Slow-' 
• when the charge is not accumulated in ; 
MONOS memory device 108B (selection 
side) if it carries out like this, the current 
for example, more than 25microA flows to 
the bit line BL of an opposite side [i] 
through the transistors Tl and T2 of an 
ON state. On the other hand, since 
Current Ids does not flow when the 
charge is accumulated in MONOS 
memory device 108B (selection side), 
even if transistors Tl and T2 are ON 
states, the current which flows to the bit 
line BL of an opposite side [i] is set to less 
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than 10 nAs. Therefore, data read-out 
from MONOS memory device 108B 
(selection side) of the twin memory cell 
100 [i] becomes possible by detecting the 
current which flows to the bit line BL of 
an opposite side [i] with a sense amplifier. 
[0058] In addition, although transistors 
Tl and T2 are turned on also by the 
memory cell 100 [i+l J, control gate 
potential VCG of transistor T3 is set to 0V, 
and since potential VCG is lower than the 
both sides of two threshold electrical 
potential differences Vlow and Vhigh of 
- drawing 3 , a source-drain current does 
not flow by the memory cell 100 [i+l]. 
Therefore, the data accumulation 
situation in a memory cell 100 [i+l] does 
not have a bad influence from a memory 
cell 100 [i] on data read out. 
[0059] What is necessary is just to set up 
the potential of every place of a memory 
cell 100 [i-l] and [i] like the above, in 
vlv: order ^ ; readfdata^fromlM0NOS: memory - 
m * / : cell-;108A, on^the left-hand side of a 
memory cell 100 [i]. 

[0060] (Programming of a memory ceU) 
Drawing 5 is drawing explaining data 
programming of MONOS memory cell 
108B on the right-hand side of WORD 
GEDO 104 of a memory cell 100 [i]. In 
addition, data elimination actuation 
mentioned later is carried out before this 
data programming actuation. 
[0061] In drawing 5 , as well as drawing 
3 , potential of the subcontractor trawl 
gate line SCG [i] is made into 



exaggerated RAIDO potential (for 
example, 2.5V), and potential of the 
subcontractor trawl gate line SCG [i+2] is 
set to 0V. The potential of each WORD 
gate 104 is set as the about [ 1.0V ] word 
line selection electrical potential 
difference for a program lower than 
supply voltage Vdd by the word line WL. 
Moreover, the potential of control gate 
108B on the right-hand side of a memory 
cell 100 [i+l] is set as the write-in 
potential Vwrite (for example, 5.5V) 
shown in drawing 4 through the 
subcontractor trawl gate line SCG [i+l]. 
The potential VD [i+l] of the impurity 
layer 110 of the [i+lst] watch [i+l] (sub 
bit line SBL [i+l]) is set as 5V, and the 
potential VD ti] of the impurity layer 110 
of eye [i] watch [i] (bit line BL [i]) is set as 
0V 

[0062] If it carries out like this, while the 
transistors Tl and T2 of a memory cell 
100 * [i] wrill^^rn^/oni^e 6pectively" -r'aLnd. •. : r - 
Current rids wilt : flow- towards .-the - 
impurity layer 110 [i], the trap of the 
channel hot electron (CHE) is carried out 
to the ONO film 109 of MONOS memory 
cell 108B. In this way, programming 
actuation of MONOS memory cell 108B is 
carried out, and "0" of data or "1" is 
written in. 

[0063] (Data elimination of a memory 
cell) Drawing 6 is drawing explaining 
data elimination of two memory cells 100 
[i] and [i+l] connected to the word line 
WL. 
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[0064] In drawing 6 , the potential of each 
WORD gate 104 is set as 0V by the word 
line WL, and the potential of the control 
gates 106A and 106B is set as about (1st 
high potential for elimination) -1--3V by 
the subcontractor trawl gate line SCG [i], 
[i+l], and [i+2]. Furthermore, each 
potential of the impurity layer (bit line) 
[i] 110, [i+1], and [i+2] is set as 4.5 5V 
(2nd high potential for elimination). 
[ equal to P type well potential ] 
[0065] If it carries out like this, the 
electron by which the trap was carried 
out to the ONO film 109 of each MONOS 
memory cells 108A and 108B will be 
extracted by the tunnel effect, and will be 
eliminated by the electric field formed 
with the 1st high potential for 
elimination impressed to the metal (M), 
and the 2nd high potential for 
elimination impressed to silicon (S). 
Thereby, data elimination is attained in 
--tiwo-or -f mor esmemor y * cell s ra t ^coincidence . 
In- addition,- a. hot. hole may- he-formed by 
the band band tunneling of the front face 
of the impurity layer which serves as a 
bit line as elimination actuation unlike 
an above mentioned thing, and the 
electron currently stored may be 
eliminated. 

[0066] (The whole non-volatile 
semiconductor-memory configuration) 
The whole non-volatile 

semiconductor-memory configuration 
constituted using the above-mentioned 
memory cell 100 is explained with 



reference to drawing 7 (A) - drawing 7 (E). 
[0067] Drawing 7 (A) is the flat- surface 
layout pattern of the nonvolatile 
semiconductor memory of one chip, and 
the memory cell array fields 200A and 
200B of the right and left which 
sandwiched the word line mechanical 
component 201 are divided into 32 sector 
fields 210, respectively as the 
non volatile semiconductor memory of 
one chip - the 0- it has the 63rd sector 
field 210. 

[0068] 32 sector fields 210 are what 
divided the memory cell array fields 200A 
and 200B on either side in the direction B 
of the 2nd (line writing direction), 
respectively, as shown in drawing 7 (A), 
and each sector field 210 has the longwise 
configuration which makes a longitudinal 
direction the direction A of the 1st (the 
direction of a train). The smallest unit of 
data elimination is the sector field 210, 
and' package ^elim 

data in the sector field 210 is carried outv 
[0069] Each of the memory array fields 
200A and 200B on either side has 4K 
word lines WL and 2K bit lines BL. With 
the gestalt of this operation here, since 
two MONOS memory cells 108A and 
108B are connected to one bit line BL, 2K 
bit lines BL mean the storage capacity of 
4Kbit. Since the non* volatile 
semiconductor memory of drawing 7 (A) 
has the memory array fields 200A and 
200B on either side, it has the storage 
capacity defined by x(2K bit fines BL) 
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x2x2 as the whole memory (4K word lines 
WL). The storage capacity of each sector 
field 210 is 1/64 of the storage capacity of 
the whole memory, and has the storage 
capacity defined by x(4K word lines WL) 
(64 bit lines BL) x2. 

[0070] Drawing 7 (B) shows the detail of 
one sector field 210 of the non -volatile 
semiconductor memory shown in drawing 
7 (A). As shown in drawing 7 (B), each 
sector field 210 is divided in the 2nd 
direction, and has the memory block 214 
I/O0 - for I/Ol5 (memory block 
corresponding to an I/O bit) for 16-bit 
data possible [ read/write ] . 
[0071] Each memory block 214 has the 
word line WL of 4k (4096) book, as shown 
in drawing 7 (B). As shown in drawing 7 
(C), the sector field 210 is divided into 
eight large blocks 212 in the direction A 
of the 1st. This the large block 212 of each 
is divided into eight small blocks 215 in 
..rthe^diree&om^ 
drawing 7 (D).: ^ >.-.•"-,,..-.,. 
[0072] Each small block 215 has 64 word 
lines WL, as shown in drawing 7 (E). And 
each small block 215 is constituted by 16 
small memory block 216 arranged along 
with the line writing direction. 
[0073] therefore; the total (the object for 
redundancy is also included) of the word 
line WL allotted to one large block 212 - 
64x8 -* small - it becomes [ block =512 ]. 
For this reason, the total of the word line 
WL allotted to one sector field 210 
becomes [ 512(book) x8(large block) 



=4096]. 

[0074] (Detail of a sector field) Drawing 3 
shows the detail of the sector field 0 
shown in drawing 7 (A), and CG driver. 
[0075] As shown in drawing 8 , in order to 
arrange the small memory block 216 in 
the 64 directions of a train in one sector 
field 0 and to perform 16-bit I/O, 16 small 
memory block 216 corresponding to 16 
I/O0 - 1/015 is arranged by the line 
writing direction. 

[0076] Common connection of the 16 
subcontractor trawl gate lines SCG0 of 16 
small memory block 216 arranged by the 
line writing direction is made at the 
2nd layer metal wiring M0 prolonged in a 
line writing direction. Similarly, 16 
subcontractor trawl gate lines SCG2 are 
carried out at the metal wiring M2, and 
common connection of the 16 
subcontractor trawl gate lines SCG3 is 
made for 16 subcontractor trawl gate 
line s S CG! atSthe metakwir irig?M3iat< the ~ 
metal wiring r Ml, respectively. 
[0077] The CG driver 300 which is the 
control gate mechanical component of 
this sector field 0 is formed. Four Maine 
control gate lines MCG0MCG3 
prolonged in the direction of a train from 
this CG driver 300 are formed, and these 
are formed with the 3rd-layer metal 
wiring. 

[0078] Drawing 9 shows the relation 
between the phase next door **** sector 
field 0 and the sector field 1. Although, as 
for the sector field 0 and the sector field 1, 
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a word line WL is shared, the Maine 
control gate line MCG and the Maine bit 
line MBL are formed independently, 
respectively. In drawing 9 , the CG driver 
300 especially corresponding to the sector 
field 0 and the CG driver 301 
corresponding to the sector field 1 are 
shown, and CG driver is prepared 
independently for every sector field. 
[0079] Moreover, if a sector 0 is 
mentioned as an example, common 
connection of two or more subcontractor 
trawl gate lines SCG0 arranged every 
small memory block 216 is made at the 
Maine control gate line MCG0. The gate 
circuit is not arranged in the middle of 
each path from this Maine control gate 
line MCG0 to the subcontractor trawl 
gate line SCG0. The above thing is the 
same in other sector fields other than 
sector field 0. 

[0080] (Configuration of small memory 
• block)* The^sm^l^ ^isi 
explained ^concretely, hereafter. Drawing 
1010 is a circuit schematic diagram for 
explaining the memory cell group in the 
memory cell array field containing small 
memory block, and its wiring. Drawing 11 
is" the circuit plugging chart showing 
clearly the relation between the sub bit 
line in the memory cell array field shown 
in drawing 10 , and the Maine bit line. 
[0081] The small memory block 216 
arranges four memory cells 100 in the 
direction of a train at 64 pieces and a line 
writing direction, for example. Four 



subcontractor trawl gate lines 
SCG0-SCG3 which are sidewalHike 
polish recons, four sub bit lines 
SBL0-SBL3 which are input output lines 
of data, and 64 word lines WL are 
connected to one small memory block 216. 
[0082] Here, common connection of each 
2nd control gate 106B of two or more 
memory cells of an even number train 
(the 0th train or the 2nd train) and each 
1st control gate 106A of two or more 
memory cells of an odd number train (the 
1st train or the 3rd train) is made at the 
even control gate lines SCG0 and SCG2. 
Similarly, common connection of each 2nd 
control gate 106B of two or more memory 
cells of an odd number train (the 1st train 
or the 3rd train) and each 1st control gate 
106A of two or more memory cells of an 
even number train (the 2nd train or the 
4th train) is made at the odd 
subcontractor trawl gate lines SCGl and 
- : r.JSGG3. * .^•••ri^r^w 

[0083] Common- connection- x)£ each.* sub; 
bit lines SBL0-SBL3 is made along the 
direction A of the 1st (the direction of a 
train) with elongation and two or more 
memory cell groups prepared in both 
sides. Each of two or more sub bit lines 
SBL0 SBL3 is connected to one each of 
two or more of the Maine bit lines 
MBL0-MBL4. 

[0084] As shown in drawing 10 and 
drawing 11 , selection switching element 
Q which chooses 

connection/connectionless one of the sub 
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bit line SBL and the Maine bit line MBL MBL are formed adjacently, 

is prepared in the connection place of the [0087] Hereafter, the focus of the gestalt 

sub bit line SBL and the Maine bit line of this operation in this term is explained. 

MBL. Selection switching element Q is [0088] (l) The sub bit line SBL is 

prepared in the edge of the sub bit line connected with the Maine bit line MBL 

SBL. Based on the potential of the through the selection transistor Q. For 

selection- signal line BLS, ON/OFF of this reason, the selected sub bit line SBL 

selection switching element Q are done. If and the selected Maine bit line MBL can 

selection switching element Q turns on, be made into switch-on, and non-choosing 

in the selected small memory block 216, the sub bit line SBL and its Maine bit line 

the sub bit line SBL and the Maine bit MBL can be made into non- switch-on. 

line MBL will be in switch on. Moreover, Consequently, the wiring capacity of the 

the sub bit line SBL in the non-choosing bit line BL at the time of read out and 

small memory block 216 will be in writing can be reduced, and access to a 

floating. memory cell can be made quicker in the 

[0085] Each of two or more selection time of read out and writing, 

switching element Q is connected to the [0089] (2) Two or more selection 

end of even number Motome's sub bit switching element Q is prepared in the 

lines SBL0 and SBL2, and the other end end of even number Motome's sub bit 

of odd number Motome's sub bit lines lines SBL0 and SBL2, and the other end 

SBL1 and SBL3. That is, selection of odd number Motome's sub bit lines 

switching element Q of even number SBLl and SBL3. In this case, the 

Motome's 'sub bi&line .0 andvSBL#*and* > ^following sbperationyeffe<^veness ^can^be^: 

selection switching /-elements Q'.of-. odd ..done so. - ■■• * 

number Motome's sub bit lines SBLl and [0090] l) The distance from one selection 

SBL3 are mutually prepared in the edge switching element Q to a memory cell 100 

by the side of reverse. and the distance from selection switching 

[0086] While having been arranged in element [ of another side ] Q to a memory 

two small memory block 216 which cell 100 become equal between each 

adjoins in the direction A of the 1st, when memory cell 100. For this reason, the sum 

it considers as the 1st selection transistor of resistance of the sub bit line SBL 

Ql and another side is used as the 2nd becomes equal between each bit line 100. 

selection transistor Q2, the 1st and 2nd Therefore, since the potential difference 

selection transistors Ql and Q2 which added between source-drains becomes 

adjoin each other in the direction A of the fixed between each memory cell 100, 

1st connected to the same Maine bit line variation in a property can be made small. 
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[0091] 2) Since the selection transistor Q 
of the odd sub bit lines SBL can be 
arranged to the tooth space between the 
even sub bit lines SBL, the large channel 
width of the selection transistor Q of the 
odd sub bit lines SBL can be taken. 
Moreover, the large channel width of the 
selection transistor Q of the even sub bit 
lines SBL can be taken similarly. 
[0092] 3) The 1st and 2nd selection 
transistors Ql and Q2 which adjoin each 
other in the direction A of the 1st 
connected to the same Maine bit line 
MBL are formed adjacently. Thereby the 
impurity layer of a selection transistor 
can be made to share. Consequently, 
improvement in the degree of integration 
of memory can be aimed at. 
[0093] Next, the flat- surface layout of 
small memory block is explained. Below, 
two examples of the flat- surface layout of 
small memory block are shown. 
^[0094]- (Elat^urfaie^^layou^ifbfe the- 1st 
small memory - blocks - Drawing- 12 - is a 
flat- surface layout pattern in the bulk of 
a non volatile semiconductor memory in 
drawing 10 and drawing 11 . In addition, 
in drawing 12 , a line shows typically a 
word line WL and the local wiring layer 
190. 

[0095] Each sub bit lines SBL0SBL3 are 
constituted by the subbit impurity layer 
prepared in the semi-conductor substrate. 
Each of two or more sub bit lines SBL has 
the lobe 140 projected outside in the 1st 
direction A from the edge of the adjacent 



sub bit line SBL. A lobe 140 has a broad 
field larger than the width of face of the 
sub bit line SBL in the field in which the 
group of a memory cell 100 is prepared. 
[0096] In even sub bit lines SBL0 and 
SBL2, the lobe 140 is formed in the end of 
a sub bit line. In odd sub bit lines SBLl 
and SBL3, the lobe 140 is formed in the 
other end. Moreover, lobe 140 comrades of 
two sub bit lines SBL which adjoin each 
other in the 1st direction A are prepared 
so that it may counter mutually. 
[0097] 1st control gate 106A and 2nd 
control gate 106B are prepared in both 
the sides of each sub bit lines SBL0 SBL3. 
The 1st and 2nd control gates 106A and 
106B established in both the sides of the 
sub bit line SBL have the two 
continuation sections 160 which edges 
followed, respectively. 
[0098] The strap group field A10 is 
formed between the sub bit lines SBL 
. whieh-adjoiir -each -other ^dfi^theV:dir^tion^'•^ t ^* 
of the 1st (the direction of a** tcaioL (for. .v^ 
example, bietween the sub bit line SBLl 
in the small memory block 0, and the sub 
bit lines SBLl in the small memory block 
1). 

[0099] The 1st and 2nd selection 
transistors Ql and Q2 are formed in each 
strap group field A10. The 1st selection 
transistor Ql is formed in one near lobe 
140 of the strap group field A10, and the 
location which counters. The 2nd 
selection transistor Q2 is formed in the 
near lobe 140 of another side of the strap 



group field A 10, and the location which 
counters. 

[0100] The 1st selection transistor Ql 
chooses connection/connectionless one of 
one near sub bit line SBL of the strap 
group field A10, and the Maine bit line 
MBL. The 2nd selection transistor Q2 
chooses connection/connectionless one of 
the near sub bit line SBL of another side 
of the strap group field A10, and the 
Maine bit line MBL. A field effect 
transistor (for example, MOS transistor) 
can constitute the selection transistors 
QlandQ2. 

[0101] Hereafter, the strap group field 
A10 is explained concretely, referring to 
drawing 13 . Drawing 13 is the top view 
which expanded the strap group field A10 
in drawing 1212 . Drawing 14 is the 
sectional view showing typically the cross 
section which met the OC line in 
drawing 13 . In addition, in drawing 13 , 
.^av^ine^shb 

typically;- * * 

[0102] The strap group field A10 contains 
the 1st and 2nd gate electrodes 120,122, 
and the 1st ■ the 3rd impurity layer 
130,132,134. The conductivity type of the 
1st ■ the 3rd impurity layer 130,132,134 
is an n mold when the sub bit line SBL 
consists of an n mold impurity layer. 
[0103] The field of the selection 
transistors Ql and Q2 in the strap group 
field A 10 is demarcated by the component 
isolation region 170. 

[0104] The 1st and 2nd gate electrode 



JP2003037191 

#>,<r 

120,122 is extended in the direction B of 
the 2nd. The 1st impurity layer 130 is 
formed between the 1st and 2nd gate 
electrodes 120,122. The 1st impurity 
layer 130 functions as the source or the 
drain of the 1st and 2nd selection 
transistors Ql and Q2. The 1st impurity 
layer 130 is shared by the 1st selection 
transistor Ql and the 2nd selection 
transistor Q2. 

[0105] The 2nd impurity layer 132 is 
formed between the 1st gate electrode 
120 and one sub bit line (subbit impurity 
layer) SBL. The 2nd impurity layer 132 
functions as the source or the drain of the 
1st selection transistor Ql. The 3rd 
impurity layer 134 is formed between the 
2nd gate electrode 122 and the sub bit 
line (subbit impurity layer) SBL of 
another side. The 3rd impurity layer 134 
functions as the 2nd source or drain of 
the selection transistor Q2. 
•■■ - [0106]- ^Aavfihown^iri ^ drawing -43 % andA4V»: 
the 2nd in^purity- layer? 132 and the sub . 
bit line SBL are electrically connected 
through the two contact sections 182,184 
prepared in the layer insulation layer, 
and the local wiring layer 190 which 
consists of metal wiring. 
[0107] Moreover, the 3rd impurity layer 
134 and the sub bit line (subbit impurity 
layer) SBL are similarly connected 
electrically through the two contact 
sections 182,184 prepared in the layer 
insulation layer, and local wiring layers 
190. 
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[0108] Hereafter, the focus and the 
operation effectiveness of the 1st 
flat-surface layout are explained. 
[0109] (1) Each lobe 140 has a broad field 
larger than the width of face of the sub 
bit line SBL in the field in which the 
group of a memory cell 100 is prepared. 
For this reason, in a lobe 140, it is easy to 
form the contact section 184 for pulling 
out the sub bit line SBL. 
[0110] (2) 1st control gate 106A and 2nd 
control gate 106B have the two 
continuation sections 160 which edges 
followed, respectively. Thereby, only the 
edge of one side of the 1st and 2nd control 
gates 106A and 106B can make 
resistance of the control gate one half 
mostly compared with the case where the 
continuation section is not prepared. 
[0111] (3) In even sub bit lines SBLO and 
SBL2, the lobe 140 is formed in the end of 
a sub bit line. Moreover, in odd sub bit 
\4iries*SBLKa^^ - 140 Ms 

formed in the .other -end- ^Thereby, the 
degree of integration of a memory cell can 
be raised by the following reason. 
[0112] When the sub bit line SBL of even 
number and odd number forms a lobe 140 
in the edge of the same side, it needs to 
take a certain amount of margin about 
spacing of a lobe 140. However, according 
to the gestalt of this operation, with even 
number and odd number, since the lobe is 
mutually prepared in the edge by the side 
of reverse, it is not necessary about 
spacing between lobes 140 to take a 



margin. For this reason, the degree of 
integration of a memory cell can be raised. 
[0113] (Flat- surface layout of the 2nd 
small memory block) Drawing 15 is a 
flat-surface layout pattern in the bulk of 
a non-volatile semiconductor memory in 
drawing 10 and drawing 11 . In addition, 
in drawing 15 , a line shows typically the 
word line WL formed in the upper layer of 
the control gate. 

[0114] Each sub bit lines SBL0-SBL3 are 
constituted by the subbit impurity layer 
prepared in the semi conductor substrate. 
The 1st and 2nd control gates 106A and 
106B are established in both the sides of 
each sub bit lines SBL0 SBL3. Unlike the 
1st above-mentioned flat-surface layout, 
with this flat- surface layout, one edges of 
the 1st and 2nd control gates 106A and 
106B established in both the sides of the 
sub bit line SBL are continuing by the 
continuation section 160. That is, the 
other : .ehd'-*sectio~^ 

control gates-106A and*106Bhave-the;not 
continuous discontinuous section. 
[0115] The continuation section 160 is 
formed in the end side about the 1st and 
2nd control gates 106A and 106B 
established in both the sides of even 
number Motome's sub bit lines SBLO and 
SBL2. Moreover, the continuation section 
160 is formed in the other end side about 
the 1st and 2nd control gates 106A and 
106B established in both the sides of odd 
number Motome's sub bit lines SBLl and 
SBL3. 
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[0116] The strap group field A20 is 
formed between the sub bit lines SBL 
which adjoin each other in the direction A 
of the 1st (the direction of a train) (for 
example, between the sub bit line SBL1 
in the small memory block 0, and the sub 
bit lines SBL1 in the small memory block 
l). In the example of this flat- surface 
layout, as for the 1st and 2nd control 
gates 106A and 106B established in both 
the sides of the sub bit line SBL, the 
edges of the side in which the strap group 
field A20 was established are not 
continuing. In addition, the 1st and 2nd 
selection transistors Ql and Q2 are 
formed by the strap group field A20 like 
the 1st flat-surface layout. 
[0117] Hereafter, the strap group field 
A20 is explained concretely, referring to 
drawing 16 . Drawing 1 6 is the top view 
which expanded the strap group field A20 
in drawing 1515 . Drawing 17 is the 
sectional' viewsho wing Jtypically r :the : cr oss 
section: - in: alignment- >with D^D - line in 
drawing 16 . 

[0118] In the example of this layout, the 
impurity layer 132,134 of the selection 
transistor Q carries out extended 
formation of the sub bit line SBL, and is 
formed, respectively. That is, the sub bit 
line SBL and the impurity layer of the 
selection transistor Q are connected 
directly electrically. Since the 
configuration of strap group fields A20 
other than this is the same as that of the 
1st flat- surface layout, detailed 



explanation is omitted. 

[0119] Hereafter, the focus and the 

operation effectiveness of the 2nd 

flat- surface layout are explained. 

[0120] As for the 1st and 2nd control 

gates 106A and 106B established in both 

the sides of the sub bit line SBL, the 

edges of the 1st by the side of the 

selection transistor Q and the 2nd control 

gate 106A and 106B are not continuing. 

For this reason, in case the sub bit line 

SBL and the impurity layer of the 

selection transistor Q are formed, the 

impurity layer 132,134 of the selection 

transistor Q can be formed so that it may 

connect with the sub bit line SBL directly 

electrically. Therefore, the process (for 

example, process which forms a cross 

undershirt impurity layer in a 

semi conductor substrate) for connecting 

electrically the sub bit line SBL and the 

impurity layer 132,134 of the selection 

-transistor _«Q^is -unnec^ n : " - 

which specifies as a -result, for-example, U~ 

the formation field of a cross undershirt 

impurity layer, becomes unnecessary. 

[0121] Moreover, direct continuation of 

the sub bit line SBL and the impurity 

layer 132,134 of the selection transistor Q 

is carried out. For this reason, resistance 

of the bit line itself can be reduced. 

[0122] (Explanation of operation) Here, 

each potential of the control gate line CG 

set up, a bit line BL, and a word line WL 

is shown in following Table 1 - 3 about the 

time of data elimination with the 
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non-volatile semiconductor memory of 
this operation gestalt, and a program. 
[0123] 
[Table l] 







CG 


BL 


WL 


BLS 


a* 


-1 — 3 V 


4.5— 5V 


OV 


8V 




5.5Vor2.5V 


5V 


1.0V 


8V 



[0124] 
[Table 2] 







CG 


BL 


WL 


BLS 














5.5Vor2.5VorOV 


OV 


OV 


av 



[0125] 
[Table 3] 









CG 


BL 


WL 


BLS 




OV 


OV 


OV 


av 























[0126] In Table 1, at the time of data 
elimination, for example, all the inside of 
the sector field 0 (selection sector) serves 
as a selection eel, and 0V are supplied to 
4096 word lines WL. Moreover, by the CG 
driver 300, the 1st high potential for 
elimination (for example, 1--3V) is 
supplied to four Maine control gate lines 
MCG0 MCG3, and the 1st high potential 
for elimination can be collectively 
supplied to the control gates 106A and 
106B of all the memory cells in the sector 



field 0 (selection sector). Although the 
2nd high potential for elimination (for 
example, 4.5 5V) is supplied to all the bit 
lines BL in the sector field 0 at this time, 
about that supply approach, it mentions 
later. In addition, potential (for example, 
8V) is supplied to the selection signal line 
BLS in a selection eel, a selection 
switching element turns on on it, and the 
sub bit line and the Maine bit line in a 
selection eel are connected to it. In this 
way, data elimination can be carried out 
in all the memory cells in the selected 
sector field 0. 

[0127] At this time, as shown in Table 3, 
although 0V are supplied to all 4096 word 
lines WL, since the control gate CG and a 
bit line BL can supply 0V independently, 
for example in the sector field 1, they do 
not have the thing which do not choose 
and for which data elimination is carried 
out with a non-choosing sector in the 
- sector field^^^v^r"?' t:^^:^H M ^ ; ^ 
~.[0128] Next, programming actuation- is 
explained. In one MONOS memory cell 
each corresponding to 16 I/O in the 
selected sector field 0, data programming 
is carried out by 16-bit coincidence, 
respectively. For this reason, IV are 
supplied to the gap or one word line WL 
linked to the selection eel in the sector 
field 0, and other 4095 word lines WL are 
set as 0V. Moreover, in 16 small memory 
block 216 in the sector field 0, 2.5V are 
supplied to the control gate line SCG 
equivalent to SCG [i] of drawing 5 , 5.5V 
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are supplied to the control gate line SCG 
equivalent to SCG [i+l] of drawing 5 , 
and OV are set as other control gate lines 
SCG. Furthermore, in the memory block 
214 corresponding to each I/OO in the 
sector field 0 * 1/015, 5V are supplied to 
one Maine bit line MBL equivalent to the 
bit line BL of drawing 5 [i+l], and other 
Maine bit lines MBL are set as OV. In 
addition, the sub bit line SBL in a 
selection memory cell will be connected 
with the Maine bit line MBL by making a 
selection switching element turn on 
based on the potential of the 
selection- signal line BLS. 
[0129] As shown in Table 2 at this time, 
although a word line WL is set as 0V, in 
the non-choosing eel in the selected sector 
field 0, the high potential of 5.5V or 2.5V 
or OV are impressed to the control gate 
line SCG. On the other hand, since the 
selection- signal line BLS is set as 8V and 
• *a : selectibn ; yxansist»r ;tur n§; onf abbult^he- 4 
sub bit-line. SBL in. the non- choosing eel . 
in the selected sector field 0, the sub bit 
line SBL is set as OV 

[0130] On the other hand, as shown in 
Table 3, in the non-choosing eel in a 
non-choosing sector field, OV are 
impressed to both the control gate line 
CG and the Maine bit line MBL. 
Therefore, in a non-choosing sector field, 
DISUTABU produced by the same high 
potential as the time of a program being 
impressed does not arise in a 
non-choosing cel. 



[0131] Although high potential will be 
impressed to the control gate of the 
non-choosing eel in the selected sector 
field 0, such high potential is impressed 
only when programming in the sector 
field 0. Therefore, if it compares with that 
by which high potential is impressed to 
the non-choosing eel in other sector fields 
whenever programming in any one sector 
field is carried out, the frequency where 
high potential is impressed decreases 
sharply and it can prevent that 
DISUTABU arises. 

[0132] (Explanation of the example of a 
comparison) Drawing 18 shows the 
configuration of the example of a 
comparison. In this example of a 
comparison, a memory cell array field is 
divided in the direction of a train, and 
has two or more sector fields 0 and 1 and 
*• which make the direction of a train a 
longitudinal direction. Moreover, the CG 
\ driven 400/401-: ; :-isr:sh 
sector fields 0>and*4 in : the example: of a 
comparison, without being prepared 
respectively corresponding to the sector 
fields 0 and 1. 

[0133] Here, as shown in drawing 18 , 
corresponding to the sector field 0, the 
selector-gate field 403 is formed for the 
selector-gate field 402 corresponding to 
the sector field 1, respectively. The 
Nchannel MOS transistor group 
arranged to the selector-gate field 
402,403 chooses whether based on the 
potential of the selection-signal lines 
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CGSO and CGSl, the potential supplied 
from the CG driver 400,401 is supplied to 
the sector fields 0 and 1. 
[0134] Although it can be set as the same 
potential as the setting potential in this 
operation gestalt substantially shown in 
Tables 13 also in the example of a 
comparison, these can be attained by 
forming the selector-gate field 402,403. If 
the selector-gate field 402,403 does not 
exist, high potential will be impressed 
also to the non-choosing eel of the sector 
field 1 of not choosing at the time of 
programming of the selection eel in the 
selected sector field 0. Thus, if the high 
potential at the time of a program is 
impressed also to a non-choosing eel 
across a sector field, high potential will be 
impressed at every program at a 
non-choosing eel, and DISUTABU will 
arise. 

[0135] In order to prevent generating of 

^ - ^ 

- - comparison, it is indispensable to prepare 
the selector-gate field for the control gate 
for every sector field. 

[0136] Furthermore, in the example of a 
comparison, if the N-channel MOS 
transistor is used for the selector-gate 
field 402,403, since a voltage drop will 
arise there, from the CG driver 400,401, 
the electrical potential difference for a 
voltage drop will have to be added, the 
1st high potential for elimination 
required originally will have to be 
supplied, and it will high voltage ize. 



[0137] With the operation gestalt of this 
invention mentioned above, though 
DISUTABU is avoided, the selector-gate 
field for impressing potential to the 
predetermined control gate is omissible. 
[0138] In addition, this invention is not 
limited to the gestalt of operation 
mentioned above, and deformation 
implementation various by within the 
limits of the summary of this invention is 
possible for it. 

[0139] For example, about the structure 
of the nonvolatile memory components 
108A and 108B, it is not limited to 
MONOS structure. This invention is 
applicable to the non-volatile 
semiconductor memory using other 
various memory cells which can carry out 
the trap of the charge independently in 
two places with the one WORD gate 104 
and the 1st and 2nd control gate 106A 
and 106B. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the sectional view of a 
memory cell used for the non volatile 
semiconductor memory concerning the 
gestalt of 1 operation of this invention. 
[Drawing 21 It is the representative 
circuit schematic of the memory cell 
shown in drawing 1 . 



[Drawing 3l It is an approximate account 
Fig. for explaining data readout 
actuation with the nonvolatile 
semiconductor memory shown in drawing 

1. 

[Drawing 41 It is the property Fig. 
showing the relation of the control gate 
voltage VCG in a memory cell and the 
source-drain current Ids which are shown 
in drawing 1 . 

fDrawing 51 It is an approximate account 
Fig. for explaining data write-in 
(program) actuation with the non-volatile 
semiconductor memory shown in drawing 
1 . 

[Drawing 61 It is an approximate account 
Fig. for explaining data elimination 
actuation with the nonvolatile 
semiconductor memory shown in drawing 
1 . 

fDrawing 7l For the flat- surface layout 
pattern of the whole non-volatile 
^^!seIfiic6ndt&tb^^^me'mp^.y^-• ?whiclr« * shows 
drawing -7 (A) to drawing 1 , and drawing 
7 (B), the top view of one sector field in 
drawing 7 (A) and drawing 7 (C) are [ the 
top view of one large block in drawing 7 
(C) and drawing 7 (E) of the top view of a 
sector field and drawing 7 (D) ] the top 
views of one small block in drawing 7 (D). 
[Drawing 81 It is an approximate account 
Fig. for explaining many memory cell 
groups and wiring of one sector field 
shown in drawing 7 (B). 
[Drawing 91 It is the circuit diagram 
showing the relation of an adjacent sector 
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field. 

[Drawing 10] It is a schematic diagram 
for explaining the memory cell group in a 
memory cell array field, and its wiring. 
[Drawing 111 It is the plugging chart 
showing the relation between the sub bit 
line in the memory cell array field shown 
in drawing 10 , and the Maine bit line. 
[Drawing 121 It is the top view having 
shown the 1st flat- surface layout of the 
memory cell array field shown in drawing 
10 and drawing 11 . 

[Drawing 131 It is the top view which 
expanded the strap group field (field of 
A10) in drawing 12 . 

[Drawing 14l It is the sectional view 
showing typically the cross section which 
met the OC line in drawing 13 . 
[Drawing 151 It is the top view having 
shown the 2nd flat- surface layout of the 
memory cell array field shown in drawing 
10 and drawing II . 

[Drawing :16]^ ^t^s^it^e^top^ view which: 
expanded J;he^strap group.; field -(fields of 
A10) in drawing 15 . 

[Drawing 17l It is the sectional view 

showing typically the cross section in 

alignment with D-D line in drawing 16 . 

[Drawing 18] It is the circuit which shows 

the configuration of the example of a 

comparison over drawing 9 . 

[Description of Notations] 

100 Memory Cell 

102 P Type Well 

104 WORD Gate 

106A, 106B Control gate (line) 
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108A, 108B Nonvolatile memory 
component (MONOS memory cell) 

109 ONO Film 

110 Impurity Layer (Bit Line) 
120 1st Gate Electrode 

122 2nd Gate Electrode 
130 1st Impurity Layer 
132 2nd Impurity Layer 
134 3rd Impurity Layer 
140 Lobe 

160 Continuation Section 
170 Component Isolation Region 
180 Layer Insulation Layer 
182,184 Contact section 
190 Local Wiring Layer 
200A, 200B Memory cell array field 
201 Word Line Mechanical Component 
210 Sector Field 
214 Memory Block 
216 Small Memory Block 
300-331 CG (control gate) driver 
340 0 to 340-31 Well driver (bit line 
-mediainc 

350:0 to 35Qi31-Sector driver; »■.-■ ; . . ; . 

360 0 to 360-31 Y pass circuit 

370 0 to 370-31 Sector selection circuitry 

400,401 CG (control gate) driver 

402,403 Selector-gate field 

500 IC Chip 

502,504 Array block 

506 CG Decoder 

508 X PURIDE Coder 

510,512 WL (word line) driver 

514 Y Decoder 

516,518 A sense amplifier / BL driver 
520 Data in / Out Buffer 



522 Input/output Terminal 

530 Command Terminal 

532 Control Logical Circuit 

534 Potential Generation Circuit 

540 Address Terminal 

542 Address Buffer 

WL Word line 

BL Bit line (impurity layer) 
MBL Maine bit line 
SBL Sub bit line 

SCG Subcontractor trawl gate line (the 

1st layer metal wiring) 

M0 M3 The 2nd layer metal wiring 

MCG The Maine control gate line (the 3rd 

layer metal wiring) 

Ql, Q2 Selection switching element 



[Translation done.] 
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fife*.Sr^2il^^ -y^Vir^ t.bfei: IrI 

-©> -f ^.f -y h»t»$tiTl i ©^i^-em 19-^5 

- i: 5 0 «t !? , *.l *5 £tm 2M 

x-f : s/^V^Si^-e,- — o©^*e<feJ8Sr*M-t-« ri*s 

-et, ^^y-fe^©*as©i6]±$ria5r i:*?-c#5o 

. [-0 0 3 8]. . . • 

iEtSSe©— »fffiSr*b,..B|2«:-t ; ©^|llgSI21t?fc 
5. B 1 fc*?v^T». .l-oo^*J t?u J.O 0 tt, PS!? 
sj/H- 0 2 ±»r'y-, h KIRt:^ UTCT^tf *k y K 
fCTUfife^ixfcy- b*y- b 10 4 L ^ 1 , m 2 © = 
^ b d -/uy- K10.6A, 10 '6.B t, 1& 1 , ^ 2 © 

?' ; eyif-,(Mo.No;s./*yt;v) 1 os a, i o 8 

[0 0 4 0] ijgl., - ^2©=i^.Kn— /V-y— h 10 6 
M A, 1 0 6 B tt» 17- M04 ©il{l!)g»C^$ 

ix, 7- Ky- h 10 4 t H^iimMWIlffiS^h 

[0 0 4 1 ] fgl , ^2©^.^-y 0 8.A. 10 8 

B©#A,|± X MONOS©M (^Jg) »cifa-f5^y > 
y 3 ^»-T^$i}x5.^ i , ^ 2 © = :y h,B -vwy- h 
a ; -'0 6 a, i* o 6^'©— o t , sicWs-t^ PS^^yv 




$3882003-37191 (P2003-371 91 A) 
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[0042]roJ:5^ lo'w^ y-t?;vi o ote, 
*^y*hy-h *2©"3yho-^-M 

06A, 1 O v 6 B) «r{m*.fc#l , gT2 CDMONO S 
* y 1 0 8 A, 1 0 8 B Sr^fi* Ls ^ 1 , g§ 2 <DMO 
NOS^!lt^l08A, 10 8Bi:t^oO!7-K 

[0 0 4 3] w-OJB'l, l2©M6NOS^*yt;H 
0 8 A- 10 8BH -tii^Sffifto h9y^>f hi 
LTatg-r So "US 1 , « 2 ©MON'O'S ^ y ; t;i/ 1 0 
8 A:; 10 8 BO^tt, :.ONOf 10 9 ttlffiJr f io 

[0 0 4 4l>H-lJll^ia2".K«i"J: : 5te, , -1T*lRl (Ell 

**H7 ^ K^- Fl' G^tt, • #V V*VtjiZxfe& $ *v 
5 1 ; ^coV - K#ftW L icAafftt £ frx v > 5; ' 
[004 5r*fe\ SI tC^i-b y Kn-;vy- MO 

6* a\ : i o 6 b Fttti (0 i ottffiteSia*» i <e> 

•J^/i/l' o.OttMSiiSo J: : oir % -«p*i : o 6 A, 
10 6B^VKD-;^-hii{)«ne 1 20- 

[0 0 4 6)'^^^ [i] #l ; ©>*!l'%/HOO 
[i] ^a>hD-;^-Kil"0 6B'i, [i + 1] 

ir/ui o o [ i + i] "©'ay hp- ^y— 

SAif^ay K u — /vy— KI'SCG [ 1- + 1 ] 
[0 0 4 7] Pl!?x;vi 6 2Ctti [ i] f 1©^^ 
£ x [- i .+ 1 ] : # a -feVt l'"0 v 0 ^H-H- 1 ] -<OM- ; '-3o 

•'- v 'oW0 a s [ i + 1 T ~ *' v 

#g^3»«&Ji : l"lto [i + lG #Kl*£itXV>5o 

[ o o ! 4 Bi zai<o^fm^m 1 1 o i i ] , [ i + ,: 

l j ] i : [ i + , 2 4 J'ft«£lJPS!^*Vvrt»^j«$tt5 n 
a^*B*»-T?/'W*rtl (0 1 (OSffEtrfiit^ l o*|r]- 
A) Kj£o'Xi£tf> JI^WtEJO iK5»0^* y ir 
;W 1 0 0l:t^ffl^5t/e7>iHt«ft5o 
iot, 1 0 [ i] , [i +1] \ [i+2] . 

^Sr*>hSlBL [i] [i + 1]", [i+2] H 

[ 0 0 4 9 ] .; (> -=e y -k/v^^-r— ^ft^tttb) — o 
o^y-fer/W 0 Ote. H2K/TtJ:5l!:, K^— 
h 1 0 4KJ: !9lBlt$tbS h9Vi>>*T2 
g2 (03y VD-;^ hi 0 6 A, 1 0 6 Bfci ' 
*u^ixWB**b5 h 7 T I s , T 3 b *mMK.& 

[0 0 5 0] ^^-y-fe/H'OO^Kjf^Srtftl^i-^lw^U 

o [ i ] , [i + i] <7?#M<om<flc^ia:^»cou>T*"r 

E!3tt\ ^^tyt/WOO [i] so 
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-HO 4-OtW^'MONOS^^ytM 0 8 B^b 

[0 0 5 1 ] ^^yt/noo [i] tHt 

■tfKfc*'#y— K^—M 04KVdd 1. 8 

V) &m&PbX. #h^>'^^^T2Sr^>'$-fr5o * 
fc, ^^yt/H'OO [i] (O&fiOcon^ K'D- /vy— 
hi 0 6 Al£ N f^aVhD-.^- hiSCG [ i] 
5r^ltt-^7^ *K«ffi 3 V) £EPJPbX, 

MONOSWtM O 8 Atftat5>7^^ 
T 1 tr^SHf*;^^ 4 */*! 0 0 [ i ] <D;fr{B!)<E>=* 
VhP^- h, 1 0 6 B <Dfl/CtVCG£ bX; BE^fctib 
«jBEV r e a d (W*Tff 1 i 5 V) tiWSt*. 

[0 0 5 2] :©it, ^-K^-hi 0"4Ofi«OM 

o n os^^ ; .y;t'/v i^o^s b icttflr&svixs Hx i 
"5'i»?e; mono s ^ y -t/^^o^s b 'Kttats h 5 

[ 0 V 0' 5 3 ] El 4 ttl ^ y -fe>l>:l 0 0 [ i ] 0*<ffl<0 
■aylpsi^-^ 1 0 .6 B— O^PSJBEt; 'vtixfcj; 
o x- ffijflp $^mo no s/^y -tVv i o « B" t *b a i" 

[0 0 5 4] '*B4.tt#irj: ?\z: s MONOSf^eyt/v 

ztmmi d si>mtii&#>z>o rHt»:tt, mono 

s^^ey 10 8 b ^m^* s #IS$tixt>«4|^}r 

h i'g hSrSx.^^PS !9 ; m«ft I d s*iWt*fi«)*V^ 
A e<t0?O"S>r.5v]^ 

K 1- 0 6 U B K;PP*n $ tt 5 : mflE V V -e^tf tfji;' 2 o'(D - 

[0 0 5 6] ?tot N MONOS^^yt/H 0 8 B \Z 
Wffi&W&£tix\i>te^&&\£ftWi1Ml d s'&mtl\ M 
ono. s k >< y -t/u- r o : 8 b tux i> ^ 9 

[ o 0 5 7 ] i r x- «5*m:u;^fc tt-^^ ir y h 

SSS B L [ i]-. (Wfell l O- [i ] ) (OltVD 
[i] Sr-fey^T^IC,: tyt'5/Ms:B'L [i + 
•1] .ffUftfft 0?.[ i + 1]^) co«<4VD [i + 
r] S:OVl:WWSf^Ut*i<.o w'5i"5i:> MO 
NOS^y^l-O 8-B (3BR-r-fK)^'R:SK»*»« 

iOF7>^^Tli T2Sr^bX. *tlPl*>f Kot' 
iyhiBL [ i] -te«*.ff2 5 m A"K±o«ai*«ix • 

■ft. -wHKi»u MONos^^yif i o 8 b mm 

■ «Eii;*IHsfc-ft^H^V»'#^l T-2*^^fl|X-fe- 

ott>: ^tffiif*^ K^*tr^ h^B l [ i ] \z.mtismm 
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(7) 
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-tZZkX*^ ^y^!lt/HOO.[i] ©MONO 

s^^yjf 108B miRiM K). t^h^-^mh 

[0 0 5 8] ^.»/H0 0 [i + 1] "Ct, h 

7y^^n, t 2 fi^rvux^Siis, h7y-^^ 

T3CD=">-hc3-7l-7*— >^<4VCGttO Vi$H> El 3 
ro2o©L,fl>figEVlow, Vh i ghO^J;!? 

®<ivcG^v^-e, ^^-jj.-fe/vi o o [i + i] kit- 

0 0 [i+1] t?©-7 ? --^#a^Si*5 N ^ 

yt/n Qo [i] frb<Dv ! -*m?*iii:ummw*$- 

: [0 0 5 9] ^Dt/H 0 0 [i] C0fc<ffil©MONO 
S y,*/u.l 0 8 A^6>^— SrSE^ttli-^tts ^ * 
yt/HO 0 . [.is- 1] . [ i ] <D®ffi<Z>mtiL*\ ±1B 

[0 0 6 0 ] :^:fi).ib^©yD * |§1 5 fi, 

^!):t;H00 [i] ©17 — K-7*— Kl 0 4©:fr{l!l©\ 
'MONOS^sy t/H 0 8.B'Wf-^7 , Dy7$y^ 

. [ 0:0,6.1 1. .0.5 t?.tt v l .BI,3' h mc < . h o - 

n>V- vm s c g [ i ] j ©m^te*^ 7 ■ K^te (fi»J . 

;Ltf2. 5V) i£*t, tyayho-^rUSC 
G [' i + 2 ] ©lttli.0'V fc $ frT I • #!7 - K-7*- 

h i o 4 <Dmmt , . Ki^w L.te i o t> masmffi v 
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=iy y MAS CG Di ] , [ i + 1 ] . [ i 

+ 2] |:±ot, ayhP-^y-'h 1 0 6A, 106 

B<o©ttf}0y;ttt-i — 3vgg (mi<Dm^mmm, 

0[i], [i + 1], [ i +2] ©#m<£»4, PS? 
^/»-mtet^U>>4. 5~5V (Sf£2©?gj*fflia«te) 

[0 0 6,5] :5t5i> #MONOS>*yt;H 0 
8 A, i 10 8 BCONOll O 9 Id Kt" ■y.^JvCl^fc 
■«34±»-AJI (M) KBain.*^fc1ISl©IB*fflK«ft 

-iBisa-vs. ^iiK±5; V ^^.^-.y •fe/m&TitiNFi-'r 

© t © t .ft, tf y h iR i: ^5^ttftl.©^ffi'©^ 
•■CfcAw [:..:•' 

[ 0 0 6'6i]; • C^.#5S^j»fl^iiblt«?^«M»j«) ± 
&©* *r,y:fe/v ioo Srfflv^T«^.$*t5^»«i4^ 
•♦HEJMSIlfiD^ftWjafcov^T.-.-Blir (A) ~|2)7 
■ (E) Sr#^L.T»iPJ-t-5 0 

[0067] 07 (A) 14 1 * y ^"©T*«tt*W#IB 

«gE«©¥ffiWT£+iaxfci9, mupibtt2 o 

• l:*i*A/7^te&©>.-re-.y'-M'-7-^-*l« 2 0 O A. 2 0 
0 B I4 X fiSJ^tf3 2<@©-fc;5'*£W£2 1 OKL^Mtoto 



.BSKt|ffiteK^$-iV-B:;-'-*fc~ ^^-y -fe/H ;0 0 [ i - 
-y-y'a y>n -vtV-y-T MS SCG [i + 1 ] LT> 

m4\z7jk3-m%.&&-ntiLVvf r i 1 e - («ttf s. 5 . 

V) icRjeSi'US. [:i + 1] flOWftll 10 
[i+1] • (-y-^tTj/ KISSBL [i + 1] ) ©ft&V 
D=[i+1] t±MZ.t£SV\Z&fe&tl> [i] 
^eilO [i] (t'yh^BL [i] ) ©IfiVD.. 
[:i;E tt0!l^«O VtclS^^tt?)*, ' . .-. >. : 
[0 0 6 2] Zrt-t&.bl ^ y "fe/H-0 0 [i] ©F' 
y V'v'x^ T 1, ,T 2 iJS-tJx-eiX^- V Lt, ?P*B«Sj® 1 
10 [i].-»CiaHtT«jitI.;d s.^gE^5-*-C; 
OS^.^e y'-fe^i.O 8BOONOH 0 9»Cf4^^^ 
M.^ii/nny (CHE) *s 1»7 S 
5 LT, MONO Sy fey-fe/H 0 .8 B©7"p^7? V 

^jftfetfJttt&Jvtt-T'-^o roj *fctt r i j 

[00 6 3] (>*y*7W©7*-i^4) E)5»4. !7 — 



.- [ 0 0*8+ 3"2'i@03*^ti®-2.1r 0-ttr E17 (A) - 

0 0 B** 2 ©*|fi] (0*16]) B X°*tl*:3nftm Lfc t 
©t? % 18^2-1? 0 1 <D5^|S] (?IJ^(6]) AS: 

■ [ 0 0 6 9/] fe*,©^ * y ,T \s<i<ffi$, 2 0.0 A, 2 0 0 
B. K*©17— KlftWL'i: 2 K*©f 
V h^B >L SrWi^5. ^ i *HJ£©^T?tt 1 *© 
try hi6SBL»C2o©MONOS ^^ y -lr>'H 0 8 A, 
10 8 B*sgSK$.ix5fc«); 2 K*©f5- KIIB LI44 
Kb i.f©EttMS*«r.«!*"fa. EI.7 .(A) : ©^*3Btt 
^N»iWE1Mlltttte6©y * y T 2 0 0 A, 2 

0 0B$r*r1-5fc«>, ^t y^tLT.(4K*©!7- 
KlWfi) X. .( 2 K*© lf y+ISB L) X 2 X 2 X"£M 



5. ***:^ffl*2-i oto.p««. 
i©i>-^^we+:-x— ^6r4^©-t<^- m||S't)-*x-2 ;r e^— 



ti + i] ©7t-^^>co,v^tCj^|a. 
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*m&&,&&m<o-m±9 9m&2 1 o<D&m*7*\s 
-ti^So 07 (b) &±*#m®2 1 o 

K ■• 7 -if h'SItgl- I /O0~I/O 1'5|C^!J^ 
(Affl^J^ hl^JSL^^yyn^) 2 14 

[007 1] ^IIT'b 2 1 4-tt;. 07 (B) Id 
^-TJ:5^. 4k (4 0 9 6) #©!7- KiHWL fc^Tt- 
S..07 (G) fc^-rj;5t-s ±99^2 1 Of*. ^ 
.1 ©;fr|6]Alc:T8<@©7 — i?-7&y9 2 1 2td##J$;h. io 
•tvvS. o©=S-7 — 2 1 2 »i x 0 7 (D) id ' 

•jjrf.fc.S te» ^lto^faAKTSM©*^— /V/d y9 
2 1 5^S>J$^TV>5. 

[0 0' 7 : 2 J #^*-^p s>>2 i 5tt, H7 (E) " 

. 't^^-^^DV^ 2 1 5 t4v , 'tT*lR(K:'fto-Cfi?!l.. 
' .-^tufdl 6«©^ ; t-;v/ ; eyyD5/^2 1 6 k: J: 018 

[ 0 0 7 3 ] iot> — 0©7 — -^b y> 2 1 2 

'■'^*U«-T7..^> v j*W-L'-O»»"-(7C«»'<>«0) 6 4* 20 
' 'X 8"7*:-;V^D y^=51 2*t!S'5„ lOfcii), - 

o©-t: 2 l'otiga^tvsy— KiWKOftt 

»±> 512 (*).X8 (9 — v'T'ny^:) =4 0 9 6* 
' ''■ ■ ' * '** 
[0074] (t^>|WomA! 0 8»i, 07 (A) ' 
fc^tHr 1 * #^Iigc 0 *5 «fc tfC G K7 W '<©§£>»£* LT 

• . , ['0'0'7-5] , El8fciStJ:-5l£, — oW9 9ffl$,o\ft- 

■ 'y ^ 2 1. 6 frftJjfoiZ&mZftX^Z. ' ' 

[00 76] fr^fi $ ttfc 1" 6 m<D * t—A'? * 

ij y 9 2 1 6 © l' 6 *Ot^3 V Kd— fl»f— h& 
SCG0 i)K ffjjfa Klffi tfSfll x.'tf!2I ©&JRia|fcM 
0K*&&i^£ixTV^„ l3l!&IK. i6*Ot^3yK • 
p — Hi&SCG 1 f±&JRffilS~M 1 Kl x 'i 6*.<W 

■ ^3 ^ HaH^y— C G 2 f*-&JBI£i®M 2 *£, 1 

6*©iJ-y=j >- h d— /py— hj&jis^c G3 f*&jRgEi®M 

• . ; to 0 7 7] ;ot ^ ^tit&o © a v Kb — y-m • • 
■ SigB'-c*>a c g H'^w^ 3 o'aasflswtfeivcvya. r© 

CG K9-f/<3 0 0frb&ttfa\ZMXfiZ4&<0*'(^=' 
Vho— A^-r hi®MCGO-vMCG3i5Slt?)tt> C ' 

[0 0 7 8] 0 9«i, taHO-fr" 5-* tir** 

!M£ 1 £ <om& Sr^ LT '* 9 0 '£ -fe 9 
— ....... -^^..2^^^ — : ^|ftWrD^«S^^-^^2H»Sx^-<^^.^^ ei . • ■: 



/4 

• oicMjs-f-scG k?*/.<3 o ot> 

JftSCG K?-f><3 0 1 CG K7f 

■fe ^ ^li^fe^si: UTSm bixt 
[0 0 7 9] ±9 9 0&m\zmWht£, 

d —tvtf— hM S C G 0 tt^'W ^3 V H n — /uy- 
MCG0^*ii^igg$nT^5o :©^who- 
/vy— KilMCGOi^t^y>n-/^- hWtsc 
GOCIS^ft^tCH:, y-hIelKf4iES$ti,TV^ 
£A±©^ t tt; -* * 0 JJtfJ-cofi&fD-fe ^ ^« 

[ 0 0 8 0] "(^*-/U3«-* ! y.^B y 9<Dffif80 «T, 
!)Vp ^216 Sr^tttttettH-t-S; 0 
•1 0(i; > ^ s e : -4A<9«*y '/o y'^ Sr^tf^^'yi-fe/VTU 

*©lEllfe«E'*0.t?*)*. 01 0'i ofc^-r^^y 
ir u-f HWSrtT*©"^^ t* .-MS t •;• > > t* y Y m 

. [ 0 '0' 8- 1 ] 'X*— /V* * y t'd y :^ 2 1 6 l±, 
ir/H 0 0 Sfyil^lSlteW** 6- 4l@> fT*(6]f-Mxff 4 

21 e\ztt\ wz.tiy-'f K!?*— /w^wsKy v-y-aye 

fc54*Oty3yhB-/^-H|SCG0~SCG 
3 t» f-^©^*^fc5'4*©t^^j* h^S B 
L 0~ S B L 3 '& , ;-Ve , 4^0!7<- > KttWL-j:#1ftRSft 

[ o o 8 2] V K*"— As^— hi^S c 

go, sGG2isii, mmn momtntamiffi © 

•6: Bit $lgc?lj (IT-^J^ttm 3"JIJ) ytf«K**-JI -fe/V ; 
iSS S G'G 1 , S CG 3-»Cfi, $^J, (m 1 £ 7t fi^ 3 

m 6 6 b t mm m 2 n&itwm-A&to vmm* * 

■ y -fe/W©4* ©0-1 ©= V h P -/vy- K 1 0 6 A h 2* 

: *a«9«*H^vS5. ' • ■ ■ •• 
[0 0 8 3] *tj/t:y ! FillSBLO~SBL3(4 1 B 
1©*-|61 (JU*-|fi]) Afc'«So'T#p5: *>-o, .M*'f KiC 

»rj.fe^fca«fc»^*yirAf»i^«K$jxT^5. 

© ^ ^ V-f H i^M B L 0 ^MB'L'4 ©=g— O l^giK $ 
[0 0 8 4] 'P^trs'.MftSBLfeji'fVtf? hilSMB 

L t©^©m»-«. 0 1 O*JiO?0 Mlc^tJ: 5 
»C N •y-T'f h«SSBLt>-<>-t'y hiMBLiWt 

B L©«gSBIrSfltfc4xT^5; S^^-Y yr-f^m+Q 



) 
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IS 

^*-/v> * !) yp ^ ^ 2 1 6 icfc^t, y-yVyhB 
SB Li^-fy. try hiMBLt^IMiii. * 

fc, ^URC^^-^tyyo?^ 2 1 6Hl*Stt5-y- 
7*fyM&5BLtt, 7D-f<(y/«|tft5. 
■ [0 0 8 5] SSt©!^^ s-f y/i^Q©^* ii> 
fl|$:;fcg©lJ-7*t'y.hj»SBL0. SBL.2©-5Si:, 
SF&^ero-y-T'fc'y Hjjj&S B L 1, SBLSOteiSifC- 

BLO, 2©il&;*^ y^yy'Sl^Qt, S ©if 

^fy HiSBL 1-, , S B La,©!^^ yff-yy$k=f- 

[0 0 8 6 ]• II ©*lS]AtPtt5 2o©Xt-W 
=frV 7*n yt 2.1..;6rt»cE«^.ix5— *«r*l Wl>'9. 
.VS?* ^QliU fife^Sr^ 2 h^y.^'i? Q2t 
: ©^^y^y MfcMp/LK:&g$tt$ft 

1 ©* * 1 *S ± 2 ii#L h 5y^^ 
Q 1 , Q 2 f*; CM tt^lt grfVC-V**. m" ; 

• i o o 8 ry.siT. z.<Dm\z&vz>%:mm<oBm<n<&m 

[00,88] (1) ttKy hBS .-B-Ltt* tffVs' 
hBMB L irilJR KT y^^ Q&fr Ut«ii$HTV^ 
5. M&tb^-y^^ y f-i®SBLt^^y 

try hSftMB.L tSri»att«lc.$«. •*«RjO-^P r lf y. 
M§IS ; BiL itO^.^yfy hiMB L t Sr^aiiiMKf® 
t"tii5:3. i: . *©*fcjft; S^tti b - &^Bf 

© tV hi»B L-©'EIR3»*fc«'e>i-r. i:7>s-C# , tt*tt 
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*v53i i ©^rsjA.-epo-g- i *s£Tfm 2miR h 7 v 

«fc t) , SIR h 7 Vv 5 * * ©**&«§£#£! i t # 

*©&&, ^y©£M»g©fS]±&l2l3r h» 

[00 9 3 J #cfc, y^P y.y- £>¥S W 

py^W^IMiT? h©^*2 0/ft 0 

[o a 9 4] : (f lc^t-wty/oj'^^li' 

-<T£I0 E) 12.fi, ,0*3 lfc^Stf-S, ?F 
El.-gfcS. .--.JM8, Ml 2 K*5l^T v 17- K*lWL*i XXf 

•mtttmm i 9-0 « % astwfcfc-i?*-*-. . , • ■ ■ 

[ 0i0'9t€ 7*tTy h^SBL 0~ SB L 3 f±, ¥ 

fefHHifclRf* t y < y, h^mmm icj^o -caw* 

hT^jB., |«'fC©^^^ 5? hit* S{B;L.©#* fi, P <0 

• ufc, gmu 1 4 o &#-r.5. &mn.i 4 0 «u ^ 

* JL-fe/H o 0 ©W^Rtf btb%\\Z>W$Vi*stt 5-y-7* 
. [ 0 0 9 6J> t'y. 1-jjgS B L 0, SBL2 

t*s* *-c«, • 2SttJ$ 14 0 i*x . f-^.tr 5/ ^©-as&KSS: 
ttfeixTioSo y HMtS-B-L 1... SBL 

5. tfc, ^l^lS]A-ePt)-&5 2o©-y-7*tfy hiBIS 

bl©» 14 0 m±i*. K^KX&t& i 5 

:,[;0 0. 9 7 ] t* y B L 0 ~ S B L 3 ©M"^ 



r: : [ 0,0 :8-9 ] 02 ): ^*<OS^5W;y.^^^^-Qtt> 
v : ■* (BfSljsi'©^^^ KtS'B ! 'L-'0 ; S B'L : 2 ©r^iV" 
CD*V^f y:hJ» SBL.l, SBL3 ©ttH8i 
6>*UT^5i r ©^ *©^ffl5a)*^#-r5 ^ t 

*s-e#5. •...,/ 

[0 0 9 0] 1) -jjVM&.xJ.y.l-yym+Qfrh* 
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